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Abstract
Background: Benign paroxysmal positional vertigo (BPPV) is self-limiting and recurrent but the cost is
considerable. The recurrence of BPPV increased signi�cantly under the quarantine policy in Hangzhou.
The unhealthy lifestyle risk factors of the recurrence of BPPV have not yet been investigated. So, the
objective is to analyze the unhealthy lifestyle risk factors of recurrent BPPV.

Methods: A retrospective observational study was conducted in the Department of Neurology in Tongde
Hospital of Zhejiang Province from December 2018 to March 2020. The study included 186 patients aged
23–86 years. All patients received the de�nitive diagnosis and canalith repositioning maneuvers (CRM)
treatment and �nally accomplished follow-up for one year. Demographic variables, potential recurrence
risk factors, neurological examination, cranial computed tomography and lifestyle were assessed.

Data Analyses: The t-test or chi-squared test was �rst performed for group comparison, then logistic
regression analysis was performed to investigate the recurrence risk factors in all of the patients.

Results: The 1-year recurrence rates of BPPV patients after reposition maneuvers were 36.02%, is
signi�cantly higher than other study especially in the �rst quarter of 2020 (38.8% of patients with BPPV
recurrence). Logistic regression analysis shows that BPPV patients who was poor physical activities and
prolonged recumbent position time have more recurrence risks. Poor physical activities (odds ratio
=5.690, 95% con�dence interval: 1.650-19.618, p <0.006), prolonged recumbent position time (odds ratio
= 1.651, 95% con�dence interval: 1.370-2.003, p = 0.000), were risk factors for the recurrence of BPPV in
patients.

Conclusion: We conclude that poor physical activities and prolonged recumbent position time may be
independent risk factors for the recurrence of BPPV patients, but aging, Ménière’s disease, sudden
deafness migraine, hypertension, hyperlipemia, diabetes, CHD, POCI, mental factors, and mental labor do
not increase the recurrence risk.

Background
Dizziness is a common symptom of benign paroxysmal positional vertigo (BPPV). The cost of evaluating
dizziness is considerable. BPPV is the most common peripheral vertigo disease (1), It amounts to 20% of
all Vertigo patients (2). BPPV has a recurrence rate of about 15% every year (3). However, some studies
have found that the highest recurrence rate (29.67 %(4)) is in the age band of 51-60 years old people.
There are a few research about unhealthy lifestyle for the recurrence of BPPV.

After performed the quarantine policy to prevent COVID-19 in Hangzhou it was found that the recurrence
of BPPV increased signi�cantly than the same period in 2019 (TABLE 1). Therefore, in this retrospective
study, we aimed to (1) investigate the risk factors of recurrence for BPPV; and (2) explore the association



Page 3/9

between unhealthy lifestyle and BPPV recurrence. We hypothesized that the recurrence of BPPV is
associated with people's unhealthy lifestyle.

Methods
1.1 Object of study

In total, 186 patients were retrospectively enrolled in this study. The patients received the de�nitive
diagnosis and CRM treatment, and �nally got cured. All patients were diagnosed BPPV in the Department
of Neurology in our hospital. From December 2018 to March, 2020, there were 67 patients who were
recurrent (14 males and 53 females) in the observation group, and 119 patients who has no recurrent in
the control group in one year follow-up (52 males and 67 females).

1.2 Diagnostic criteria

This references the diagnosis standard of BPPV in the 2014 New England Journal (5). All the patients
were examined by Dix-Hallpike and roll-tested. Patient’s history was required to pinpoint the location of
nystagmus. It was required also to diagnose horizontal semicircular canal BPPV and posterior
semicircular canal BPPV. Patients who did not complete position test or information was incomplete were
excluded.

General information, basic diseases and medication history, time of recumbent position and sleeping,
time spent in sunlight, and exercise time were recorded. All patients were follow-up by telephone one year
later, some patients came to hospital within one year due to BPPV recurrence. Recurrence of BPPV is
de�ned as the occurrence of two or more times within a year.

Measurement indexes of lifestyle including physical activities, recumbent position time and sun time.
Decreased physical activities is mean poor or none exercise lasts for more than two weeks in daily life
before BPPV happened. Recumbent position time including decubitus position and sleeping time every
day in last two weeks. Poor of sun time is mean none or less than 1 hour everyday lasts for two weeks.

1.3 Data Analyses

The measurement data in accordance with normal distribution are expressed by`x±S, and the comparison
between groups is expressed by t test; the numeration data were statistically analyzed with chi-squared
test. When p<0.05, the differences between the two groups were deemed to be statistically signi�cant
(Table 2). Multivariable logistic regression was performed to identify the recurrence risk factors in all of
the patients. All statistical analyses were performed using the STATA statistical software version 15.1
(Table 3).

TABLE 2 Clinical characteristics of no recurrence group and recur rence group in BPPV (N = 186)
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Variables observation group n=67  control group n=119  Odds ratio 95% CI p-value

Total (N) Column (%) Total (N) Column (%)

Age, years (mean ± SD) 50.43±17.09 48.63±16.86 — 46.831-51.726 0.488*

Female 53 79.10 67 56.30 3.428 1.594-7.746 0.0006#

MD 3 4.48 4 3.36 1.348 0.191-8.223 0.701

Sudden deafness 1 1.49 1 0.84 0.609

Migraine 4 5.97 9 7.56 0.776 0.168-2.921 0.683

Hypertension 6 8.96 19 15.97 0.518 0.161-1.448 0.178

Hyperlipemia 10 14.93 21 17.64 0.819 0.321-0.973 0.633

Diabetes 6 8.96 10 8.40 1.147 0.325-3.692 0.897

CHD 4 5.97 7 5.88 1.016 0.230-4.180 0.981

POCI 1 1.49 3 2.52 0.586 0.011-7.484 0.643

Mental factors 4 5.97 6 5.04 1.196 0.239-5.255 0.788

Mental labor 43 64.18 36 30.25 4.131 2.092-8.200 0.000#

Poor physical activities 57 82.61 38 31.93 12.15 5.343-29.255 0.000#

Recumbent position

Time (mean ± SD) 11.34±2.30 9.02±2.33 — 9.484-10.227 0.000*#

Sun time 1h 43 64.18 50 42.02 2.473 1.276-4.823 0.004#

*the P-value was tested by t-test and the others was chi-squared test. # Gender, prolonged recumbent
position time, poor physical activities and sun time, reached statistical signi�cance (P < 0.05).

TABLE 3 Multivariate analysis of BPPV patients during 1-year follow-up.
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Variables Odds ratio 95% con �dence interval p-value

Age 1.010 0.987-1.034 0.395

Female 0.389 0.133-1.141 0.086

Mental labor 2.058 0.499-8.495 0.318 

Poor physical activities 5.690 1.650-19.618 0.006*

Recumbent position

Time (mean ± SD) 1.651 1.370-2.003 0.000*

Sun time 1h 1.901 0.618-5.845 0.262

* Poor physical activities and prolonged recumbent position time were signi�cance predictors for the
recurrence of BPPV.

Results
Clinical features and medical history of two group’s patients were summarized in Table 2. There was no
signi�cant difference was found between the two groups with respect to age, MD, sudden deafness
migraine, hypertension, hyperlipemia, diabetes, CHD, POCI, mental factors, and mental labor (P > 0.05).
But the gender and lifestyle including prolonged recumbent position time and poor physical activities and
sun time, reached statistical signi�cance (P < 0.05) in patients with recurrence of BPPV compared with
controls.

To identify the recurrence predictors of BPPV, multiple binary logistic regression analyses were performed.
Due to the strong correlation, recumbent position time and poor physical activities values were found to
be independently associated with the recurrence of BPPV in the multiple logistic regression model
(Table 3). Every 1 unit increase in prolonged recumbent position time value was shown to cause a 1.651-
(1.370–2.003) fold increase in predicting the risk of BPPV recurrence (odds ratio, 95% CI, P < 0.006). Every
1 unit increase in poor physical activities value was shown to cause a 5.69- (1.650-19.618) fold increase
in predicting the risk of BPPV recurrence (odds ratio, 95% CI, P < 0.000).

Discussion
As we all know, age, gender, sex hormones, osteoporosis, hypertension, hyperlipidemia, diabetes and
hyperuricemia are all considered as risk factors of BPPV (6–9). According to previous study that
cerebrovascular risk factors in�uenced BPPV recurrence(10). The morbidity of BPPV in male and female
is 1:1.5-2, which is usually high after 40 years old and increases with age (4). In addition, some studies
have found that age does not increase the recurrence rate of BPPV (10).We found the recurrence of
females was 3.79 fold which signi�cantly higher than male but the female -to-male ratio was 1.82 to 1 in
total patients. In theory, with the increase of age, the function of human organs gradually decline. As a
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part of inner ear structure, the metabolism, absorption and regeneration of otoliths are affected, and can
easily fall off and leading to the recurrence of BPPV. Previous studies have found that the high morbidity
of BPPV in female may be related to widespread osteoporosis(5). It may also be related to the abnormal
hormone metabolism in postmenopausal females. But we found there is none correlation with the
common BPPV related risk factors in the observation group, reasons for the small number of cases
cannot be excluded.

However, our research showed that the recurrence patients of BPPV was very higher than the same period
under the quarantine policy in Hangzhou from January 2020 to March 2020. This maybe correlated with
their unhealthy lifestyle during COVID-19 spread.

In the life style of BPPV patients in the observation group, the majority of patients has the following
characteristics, such as poor physical activities, and prolonged recumbent position time. Especially after
implementing the policy on February 4, 2020. It can be seen that prolonged recumbent position time, lack
of exercise may be the important pathogenic factors of BPPV recurrence. Van WE had con�rmed that
11% of the dizziness symptoms in Parkinson's patients are likely to have BPPV, which is also considered
to be related to exercise reduction (11). It has been suggested that prolonged bed rest may promote
calcium carbonate deposition and otolith relaxation in the elliptical capsule (7). The author believes that
this viewpoint can better explain the mechanism of the signi�cant increase of BPPV patients in our study.
Studies have found that lack of exercise is one of the most important risk factors for BPPV recurrence.
Morbidity of female who do not exercise is 2.62-fold that of regular exercise (12). Regular physical
exercise may be a good choice that reduces the risk of BPPV recurrence.

Some studies found that the decrease in the plasma vitamin D level is directly related to the occurrence
and recurrence of BPPV (13, 14). However, contrary to these �nds are other studies which have found that
seasonal vitamin D de�ciency in winter is not enough to cause BPPV (15). The quarantine policy allowed
one person per household family to leave the apartment to undertake supplies shopping once every two
days for a period of one hour in Hangzhou. This is for gathering supplies and as such very little skin is
exposed to the sunshine, and this may be result in vitamin D de�ciency. However, it is regrettable that the
plasma vitamin D of these patients had not been determined. Our study also showed that sun time was
not associated with BPPV recurrence

The authors suggest that BPPV may not be caused by the falling off of otoliths in the utricle into the
semicircular canal. It may be the change of the composition of the endolymph or the deposition of the
inherent composition. We proposed the "sediment" theory of BPPV. This kind of deposition is easy to
deposit in the posterior or horizontal semicircular canals due to the gravity effect when lying for a long
time, but not in the anterior semicircular canals. The deposition of sediments in healthy people may be
continuous, which may be absorbed and dissipated due to regular exercise and suitable recumbent
position time. For those who lack exercise and prolonged recumbent position time, sediments deposition
is affected by gravity, and when they move position such as getting up from a resting position or turning
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over this causes sediment displacement which then results in BPPV. This �nding may explain why BPPV
occurs several days after trauma, rather than immediately after trauma.

Conclusion
This study found that the recurrence of BPPV had no obvious relationship with age, gender, migraine,
cerebrovascular risk factors, and ear diseases. Poor physical activities and prolonged recumbent position
time are important factors to increase the recurrence of BPPV in this study. Changing unhealthy lifestyles
may be the solution to decreasing the recurrence of BPPV. The authors speculate that BPPV will probably
be a disease that is linked to lack of physical activities.

The limitations of the study was failed to assess the anxiety and depression of all patients.

Abbreviations
BPPV: Benign paroxysmal positional vertigo; CRM: canalith repositioning maneuvers; SD, standard
deviation; MD, Ménière’s disease; CHD, coronary heart disease; POCI, posterior circulation cerebral
infarction.
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Figures

Figure 1

[Table 1] Number of BPVV Recurrences: There were 67 patients with BPPV recurrence from December
2018 to March 2020, and 26 patients (38.8%) under the quarantine policy from January 2020 to March
2020.


